(E) Cultured lung adenocarcinoma (A549) cells were pre-sensitized using BrdU (10µM for 24 hr). Cells were either left untreated or stimulated using bleomycin (30μg/ml for 60 minutes). The cell extract was immunoprecipitated using antibodies against pATM (lane 5, 7 and 9), RAGE (lane 4, 6 and 8), or a non-specific species control antibody (lane 10). The input loading controls were shown in lanes 1-3.
(F) Detection of human RAGE phosphorylation in lung adenocarcinoma cells (A549) with (α-pS/TQ-ab) 1 h after exposure to either Camptothecin (1µM), Bleomycin (30µg/ml), or Camptothecin with the ATM kinase inhibitor (Ku55933; 15µM, 60 minutes before CPT treatment) or with the DNA-PK inhibitor (Nu7026; 10µM, 60 minutes before CPT treatment), added 36 hours after transfection with the hRAGE WT FLAG or hRAGE S389A
construct. The phosphorylated RAGE was collected from the cell lysates on M 2 magnetic beads followed by analyzing them by western blotting. For specificity of detection in immunoblotting a λ-phosphatase treated sample was used as a negative control. (E) The Ni-NTA pulldown assay was performed by using FLAG tagged MRE11 as Prey and either His tagged WT RAGE or RAGE S376A-S389A as bait. The beads were washed with 100mM, 200mM and 300mM NaCl in wash buffer and then beads were boiled in Lamelli buffer and analyzed for the interaction with MRE11 (α-FLAG).
The RAGE was probed by using anti (His) 6 antibody.
(F) In G1-phase cultured WT pulmonary fibroblasts, using serum starvation as described in Methods, were stained for endogenous RAGE (red) or the Oct-1-PTF transcription domain marker 53BP1 (green). Scale 40µm. (B) Endonuclease activity assay using a 1% agarose gel, along with the markers in lane 1. The nucleolytic processing of circular single stranded DNA derived from the viral plasmid PhiX174 was studied as described in Representative images showing immunocolocalization of nuclear DAPI (blue), RAGE (red), with the DNA DSB marker γH2AX (green) in heart, kidney, liver, intestine and brain before and after irradiation performed as described in Methods. (Scale 10µm).
Supplementary methods:
Primary fibroblast culture:
The isolation of primary murine lungs fibroblasts from Wild type (WT) and RAGE -/-murine lungs was performed as described earlier (1 
Cellular immunofluorescence (IF):
Cells grown on poly L-lysine coated coverslips (Thermo) or glass bottom dishes(Ibidi) were fixed with 4% paraformaldehyde for 15mins at 4°C and permeabilized with 0.3% Triton X-100 in PBS for 5 mins at room temperature.
Cells undergoing drug treatment were processed differently such that after drug treatment or laser induced DNA damage, cells were pre-extracted with CSK buffer (10 mM PIPES (pH 7.0), 100 mM NaCl, 300 mM sucrose, 3 mM MgCl 2 , and 0.01% Triton X-100) for 1 min at room temperature. Samples were then blocked in 5% bovine serum albumin and immune-stained using indicated primary antibodies (listed in Supplementary table S4) and secondary antibodies. Species adsorbed AlexaFluor 488/555/647 secondary antibodies were purchased from Abcam.
Fluorescent images of infected and control cells were captured with a CCD camera connected to an inverted fluorescence microscope (Cell Observer, Carl Zeiss, GmbH, Göttingen, Germany). Samples were scanned using an x63 oil objective.
Images were further processed using ImageJ (Fiji) and Photoshop CS5 (Adobe).
Tissue sections immunofluorescence:
Paraffin embedded tissue sections were deparaffinized using a series of washes with WT or RAGE -/-lung fibroblasts were isolated and grown to 40% confluency, after which the medium was changed to Syn-DMEM (DMEM + 10% FCS, 1% penstrep, 1% glutamine) + 2mM thymidine for 24 h (first block). After first thymidine block, cells were washed twice with PBS (1X) and grown in normal fibroblast growth medium such as DMEM (10% FCS, 1% pen-strep, 1% glutamine) for 3
hours to release cells, after which the medium was changed to DMEM (10% FCS, 1% pen-strep, 1% glutamine), 100ng/ml nocodazole was added to the cells for 12 h (second block). After the second block, thymidine was removed by washing with PBS and cells were released by adding fresh Phenol red free DMEM (10% FCS, 1% pen-strep, 1% glutamine) along with 10µM BrdU to pre-sensitized for 24 hours and then these S-phase cells were used in DNA damage treatment. The drug treatment was performed as described in the supplementary table 1.
The G-phase synchronization was induced by serum starvation of cells by growing them (for 60 to 72 hours) in above described growth medium, but supplemented with 0.1% serum.
Whole body irradiation of mice:
WT C57BL/6 male mice were purchased from Janvier Labs and housed in individually ventilated cages in the animal facility. Total body irradiation (TBI) of mice was performed with gamma irradiation using 137Cs using BioBeam 8000
(Gamma Service Medical GmbH, Germany) at a dose rate of 12Gy. Mice were anesthetized and held in ventilated radiation chamber for TBI. Post radiation induced DNA damage mice were housed for another 4 hours and then sacrificed and organs were harvested and preserved as earlier described in immunohistochemistry section. Tissues from control mice were processed the same way, but were not exposed to radiation.
Bleomycin induced DNA damage in lungs:
The mice were anesthesized with specified doses of Avertin (using 2.5% avertin/gm body weight). After that 2mg/kg of bleomycin implanted through nostrils in a minimum volume of 15μl and then mice were allowed to rest under normal housing conditions. 24 hours after first induction, mice were administered afresh dose of bleomycin, as described. 1 hour after this 2 nd administration, the mice were sacrificed and their lungs were collected and processed for respective studies.
Comet assay:
Comet assay was carried out under alkaline conditions as described earlier (2) . In brief frosted slides were coated with 1% normal melting point (NMP) agarose (Sigma) and left to dry overnight at room temperature. About 10000 cells were applied to these dried slides in 0.5% low melting point (LMP) agarose (Sigma) and the solidified cell layer was then stabilized using 1% LMP agarose. These immobilized cells were then lysed in ice-cold lysis solution [2.5M NaCl, 100mM
EDTA, 10mM Tris-HCl, 1% Na-sarcosinate (pH-10) with 1% Triton X-100 (Sigma) and 10% dimethyl sulfoxide]. Electrophoresis of denaturated DNA was then carried out using a horizontal electrophoresis unit in electrophoresis buffer (300mM NaOH, 1mM EDTA, pH 13.0) for 20 minutes at 25 V (300 mA). After electrophoresis the slides were rinsed gently three times with a neutralization buffer (0.4 M Tris-HCl, pH 7.5) to remove excess alkali and detergents. Each slide was stained with ethidium bromide (20μg/ml) and covered with a cover slip. Slides were stored at 4°C in sealed boxes until analysis. A total of 100-200 comets were scored using the image analysis system (Comet Assay analysis Trevigen; Cat. no.
4260-000-CS). Tail moment was calculated as the product of the tail length and the fraction of DNA in the comet tail.
Proliferation assay:
The change in cell number and cellular growth activity was measured by a colorimetric assay using the MTT reagent, 3- ( The purification of the recombinant proteins was done using Ni NTA beads using QIA expressionist method and the eluted protein was analyzed on SDS PAGE.
The ultrapure fractions were further subjected to 2 step polishing steps on Heparin agarose column and Sephacryl S200 column. The pure fractions collected were dialyzed in 1x PBS or indicated reaction buffer at 4°C overnight. The ATM, MRE11, RAD50, Nbs1 and MRN complex was purified as described by Prof.
Tanya Paull (3).
Ni-NTA pull-down assay:
Recombinant RAGE-(His) 6 fragments were purified from soluble extracts. Ni-NTA pull-down assays were performed using 2µg of the Cell-cycle analysis:
To evaluate the cell-cycle distribution, the DNA content of the cells was accessed by flow cytometry. Briefly, the cells were fixed with ice-cold 70% ethanol and stored on ice for 45 minutes, and then treated stained with PI/RNaseA (PI: 50μg/ml/ and RNaseA: 0.5μg/ml) mix. Cells were analyzed on an LSRII flow cytometer (BD Bioscience): we calculated the proportion in G0/G1-, S-and G2-phase using the FlowJo Ver.10 software.
Cell synchronization method:
The early S-phase synchronization was performed by using double Thymidine block method. In brief 50-60% confluent cells were incubated with growth medium supplemented with 2mM Thymidine for 18hours. After first block cells were washed with PBS and supplemented with normal growth medium for 9 hours. The 2 nd Thymidine block was initiated after 9 hours by incubating with Thymidine containing medium for another 17hours. After five hours of 2 nd release, most of cells propagate through S-Phase.
G1-phase synchronization: The G1-phase cell synchronization was performed by incubating 30-40% confluent cells in 0.1% serum containing medium for 72 hours.
The G2/M-phase synchronization was induced by Thymidine-Nocadazole treatment: In brief cells were incubated with Thymidine containing medium for 24 hours and released for 3 hours by incubating them in Thymidine free medium.
After 3 hours, cells were further incubated in Nocadazole (100ng/ml) containing medium for 12 hours.
HR-DGFP Assay
To measure HR-mediated repair of DNA DSBs, we used the DR-GFP/SceI assay as described previously, The DR-GFP plasmid (originally generated by Dr Maria 
